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South Dakota St ate University 
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Department of Animal Science 
Agricultural Experiment St ation A.  s. Series 64-22 
SYSTEMATI C  ROTATION CROSSING AND SPF MANAGEMENT 
IN SWINE PRODUCTION 
J .  w. McCarty and Albert Dittmanl 
Work with swine at the North Central Substat ion , Eureka , is intended to 
demonstrate : 
1 .  The usefulness of systemat i c  rotation breed crossing ,  
2 .  Herd management with SPF or disease free swine , and 
3 .  Feeding and management for sound swine production . 
Substation Facilities Not Elaborate 
Facilities for swine at the substation are not elaborate .  An existing barn , 
whi ch does not have running water or sewer system , was modified for farrowing by 
the addition of "homemade" farrowing stalls .  Any necessary supplemental heat 
during farrowing is supplied by heat lamps. Pigs are raised on pasture from 
shortly after birth until  reaching market weight of approximat e ly 2 10 pounds . 
Pasture she lter is provided by portable houses.  Complete ground mixed rations 
are self-fed in commercially available feeders and st andard hog water fountains 
are used.  Pasture of native grass-alfalfa is set up t o  be used as a three-year 
rotation. Complete growing and finishing rations and management are according 
to current experiment stat i on recommendations. 
The Breeding Program 
Systemat ic rotation crossbreeding is a breeding program for taking advantage 
of genetic hybrid vigor which is the result of crossing two or more breeds. The 
advantages of hybrid vigor are realized in two general ways : ( l ) combining two 
breeds in the crossbred pig produces greater livability and growth rate , ( 2) using 
the crossbred gilt as a dam takes advantage of her greater fert ility and mothering 
ability. Crossbreeding also makes possible the combination , in the crossbred , of 
the desirable traits from the two or more breeds used in the cross. For example , 
a three breed rotation cross might be planned to take advantage of the superior 
fertility of one breed , the superior growthiness of anothe r ,  and the superior 
carcass characteristics of the third breed. 
Since 19 53 , the 14- 18 sow herd at Eureka has been maintained as a breed-line 
rotation cross in which crossbred gilts produced each season were mated to boars 
of the Hampshire , Duree and Yorkshire breeds in their turn in the rotation .  Boars 
were from inbred lines produced at the Brookings Station .  Beginning with boars 
purchased t o  sire the 196 3  pig crop , Hampshire and Duree boars successively have 
come from SPF purebred herds in South Dakota.  The 196 4 pig crop was sired by 
Duree boars and is the seventeenth crossbred generation since the crossing program 
was initiated at the Brookings Station in 19 47. 
1 Superintendent , North Central Substation , Eureka , South Dakota. 
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Change t o  an SPF Herd 
Atrophic rhinitis became a problem in the herd in the 1959 and 1960 seasons . 
The decision was therefore made to cont inue the herd from a nucleus group of 
animals "born" by hystere ctomy and started in an SPF pig laboratory . The nucleus 
animals , or so-called primary SPF pigs ,  were raised at the substation during 1961 
following a six month break in hog producti on there . A minimum break in product ion 
of six weeks is necessary . The rotation crossing program has since continued 
using purchased certified SPF boars and gilts produced in the herd each season . 
No spe cial management or rat ions are provided nor have they been found necessary , 
except that there is strict control to maintain isolation of the pigs.  
The Meaning of SPF 
SPF (Spe cific Pathogen Free ) or as sometimes called "disease free" are terms 
used to describe a system of managing swine to e liminate two cost ly swine 
diseases , atrophic rhinitis (AR ) and virus pig pneumonia (VPP ) .  These diseases 
are transmitted from one pig to another by pig-to-pig contact . Breaking this 
contact is accomplished by hystere ctomy (surgical removal of pigs from the sow 
j ust before normal farrowing ) and artificial rearing of the baby pigs to four 
weeks of age . Continued isolation of the herd from non-SPF pigs is ne cessary to 
keep the "clean" herd free of AR and VPP . 
Herds in whi ch AR and VPP have not been a problem can be infected by 
bringing in apparently healthy but actually carrier animals , such as breeding 
animal replacements. Certified SPF herds are the source of "clean" breeding 
animals with respect to these two diseases. Certifi cation is maintained in these 
herds by having representative samples of pigs in each pig crop subj e cted to 
slaughter inspection of snouts and lungs. 
Replacement boars or gilts whi ch a producer might buy from a purebred SPF 
herd are not necessarily either more or less desirable genetically for productivity 
than similar boars or gilts from non-SPF herds . Such boars or gilts  cannot 
transmit disease resistance or freedom from AR or VPP to their offspring when used 
in non-SPF herds. The use of SPF herd replacements assures the buyer that he is 
not unknowingly infe cting his herd with either disease . However , if either disease 
is already present in his herd he will not , by using an SPF boar , change the disease 
status of his herd . 
SPF procedures or the purchase of SPF animals are useful when : 
1.  A producer wants t o  "clean up" a herd in which these two diseases 
are seriously limiting herd productivity , or 
2. A producer wants t o  be certain he does not unknowingly buy AR and VPP 
with his replacement breeding animals . 
Herd Performance 
During the seven year period , 195 4 through 196 0 , records show that performance 
averages for the Eureka herd were : 11. 0  pigs farrowed alive per litter , 9 . 7 pigs 
raised per litter ,  5 6  day (weaning )  litter and pig weights of 379 and 39 pounds 
respective ly , and average 5 month (15 4  day ) weight per pig of 1 8 8  pounds .  Over 
this period , this herd has produced an average of about three profit pigs per 
litter at a marketin g  age averaging under 5 1/2 months. 
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Since repopulation of the herd with SPF pigs , data are available for only 
two seasons when herd size is again in the 14-18 litter range . Therefore , 
comparison of performance now with that prior t o  the removal of s ome disease 
stress is  difficult . Performance for the two seasons is shown in t ables 1 and 2 .  
Table 1 .  Eureka Station Litter Performance Summary - 196 3 , 1964  
196 3  Spring 196 4  Spring 
Sire 1 Sire 2 Herd Sire 1 Sire 2 Herd 
Number litters 9 10 19 8 9 17 
Average number pigs 
Farrowed 10 . 7  12 . 5  11. 6 10 . 5  12 . 6  1 1 . 6 
5 6  days ( weaning)  9 . 1  9 . 5  9 . 3  9 . 2  10 . 8  10 . 1  
154 days ( 5  months ) 8. 7 9 . 2  8 . 9  9 . 2  10 . 8  10 . 1  
Average pig weight 
Farrowed 3 . 0  2 . 8 2 . 9  3 . 0  2 . 8 2 . 9  
5 6  days 45 43 44 46 47 46 
154 days 226 209 216 2 14 230 2 23 
Average litter weight 
Farrowed 3 2  3 5  3 4  3 2  3 6  3 4  
5 6  days 414 409 411 425 5 0 9  469 
15 4 days 1956 1919 193 6  1980 2480 2 2 45 
Not e that for each year's summary data are shown according to sire groups 
and also combined into a herd average . Performance differences between sire 
groups are often large enough so that sele ction of herd replacements with such 
differences in mind may be advantageous . Weights of pigs at 56 and 154 days 
suggest some improvement in growth rate in the herd . 
As more data becomes available , meaningful comparisons will be possib le 
which refle ct the improvement in performance of this herd as a result of removing 
t he disease stress of AR and VPP from the Eureka Station environment .  
Carcass data ( table 2 )  are collected on a representative sample of barrows 
from e ach pig crop so that a complete picture of herd productivity is possible . 
Carcasses produced from this herd are of acceptable quality for today ' s  market 
but could be improved by reduct i on in backf at and increases in loin eye size and 
ham and loin yield .  Choice o f  herd replacements wi ll reflect these considerations . 
Although as shown in tab le 1 196 4  season pigs by S ire 2 are growthier 
( compare 154 day weight s ) , table 2 suggests that pigs by Sire 1 produced more 
acceptable carcasses. Both traits need to be considered as a part of the swine 
production program. 
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Table 2 .  Eureka Station Carcass Data Summary - 196 3 , 196 4  
1963  196 4  
Sire l Sire 2 Herd Sire l Sire 2 
Number carcasses 29 37 66 27 42 
Average 
Market age , days 15 1 153  15 2 15 1 150 
Market weight , lb. 2 2 8  2 19 2 2 3  2 1 3  2 16 
Carcass length , in. 2 9 . 6  2 8 . 9  2 9 . 2  29 . 6  29 . 4  
Carcass backfat , in . 1 . 7 1  1 . 5 8  1. 6 4  1. 5 0  1 . 67 
Loin eye area , sq. in. 3 . 9 1 3 . 94 3 . 93 4 . 03 3 . 81 
Percent ham-loin 3 5 . 2  3 5 . 9  35 . 6  3 7 . 8 3 6 . l  
Percent lean cuts1 5 2 . 3 5 3 . 3  5 2 . 8 5 4 . 7  5 2 . 9  
1 Includes trimmed ham , loin , butt and shoulder . 
Carcass data collected through the courtesy and cooperation of Armour and 
Company , Huron , South Dakota. 
Comment 
Herd 
6 9  
150 
2 14 
29 . 4  
1 . 6 0  
3 . 89 
36 . 8  
5 3 . 6  
Pigs at the Eureka Station are produced in an environment which combines 
excellent management , a sound breeding program , adequate but not expensive 
equipment and facilities , and the use of recommended rations for all stages of 
production .  Veterinary checks of snouts and lungs of barrows slaughtered for 
carcass data indicate that AR and VPP are not disease problems in the herd . 
Strict herd isolation is observed to maintain freedom from these two diseases . 
Very satisfactory performance is achieved under the conditions at the station. 
